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STUDY OF THE INFLUENCE OF OPERATING CONDITIONS ON THE HYDRODYNAMIC
REGULARITIES OF A REGULAR TUBULAR PACKING

Abstract. Almost all industries use gas cleaning devices for heat and mass transfer and dust collection.
Currently, a large number of devices have been developed that are used to carry out the processes of absorption,
rectification, extraction, dust collection, and cooling of gases and liquids. In recent years, devices with a
regular movable packing of various geometric shapes, developed by Kazakhstani scientists, have been used.
They significantly surpass the widely used designs of heat and mass transfer devices (plate and packed) due
to low energy consumption with high efficiency of the processes, due to the fact that they incorporate the
principle of creating an in-phase mode of interacting phases. For carrying out the processes of gas cleaning
and contact heat exchange, we have developed a design of a regular structure device with a tubular packing.
Its peculiarity is that it is possible to regulate the heat exchange process directly in the contact zone when a
heat carrier is supplied to pipes. To carry out studies of hydrodynamic parameters, a technological scheme
of a plant with the device with the tubular packing has been developed and methods have been selected. The
studies of the hydraulic resistance during the heat carrier motion in the pipes showed a stable growth with an
increase in the heat carrier motion rate. This is due to the friction pressure losses and in local resistances. The
results of studies of the hydrodynamic parameters with an external flow around a hollow beam showed that
with an increase in the gas velocity and the amount of liquid supplied for irrigation, the hydraulic resistance
and the amount of retained liquid increase. A divergence in the hydraulic resistance and the amount of retained
liquid with an increase in the gas velocity is due to an increase in the dynamic pressure.

Key words: regular tubular packing, pipes, gas velocity, irrigation density, hydraulic resistance, amount
of retained liquid, in-phase mode.

Introduction. In many industries, such as chemical, metallurgical, some oil and gas processing, etc.,
technological processes contain stages of preliminary cleaning of gases from dust, followed by absorption or
cooling before being released into the atmosphere [1-5].

Currently, a large number of gas cleaning devices have been developed that are used to carry out the
processes of absorption, rectification, extraction, dust collection, and cooling of gases and liquids. In recent
years, devices with a regular movable packing of various geometric shapes, developed by Kazakhstani
scientists, have been used [6, 7]. They significantly surpass the widely used designs of heat and mass transfer
devices (plate and packed) due to low energy consumption with high efficiency of the processes, due to the
fact that they incorporate the principle of creating an in-phase mode of interacting phases.

A peculiarity of the design of the regular structure device with the tubular packing developed by us [8]
is that it is possible to regulate the heat exchange process directly in the contact zone when a heat carrier is
supplied to pipes. In this case, the contact occurs through the pipe walls and the heat carrier motion in the
pipes does not affect the gas-liquid layer structure in the device.

Materials and methods. The hydraulic resistance research was carried out using a differential manometer
and controlled by a DSR-type device.

The amount of retained liquid, referred to the column section, was determined by the “cutoff”” method [9].
For this, the gate on the gas path and the valves for supplying the irrigation liquid were simultaneously closed.
The amount of retained liquid was measured using measuring containers.

The layer’s gas content was determined by calculation as the ratio of the volume of liquid retained by the
packing in the device’s contact zone to the contact zone volume.
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Results. In order to study the influence of operating conditions on the hydrodynamic regularities of the
regular tubular packing, the experimental plant was created, the technological scheme of which is shown in
Figure 1.

The experimental plant included a model of a device with a square cross-section (340x340 mm), two
opposite sides of which are made of organic glass 1, fixed on the cover of the collecting container 14, fan 2,
air heater 4, pump 5, pressure container 7 for supplying water to the hollow beam 10 with the unit for heating
water 6, the pressure container 11 for supplying the irrigation liquid to the contact zone of the device through
the irrigator 9, the intermediate container 13.

The air flow blown by the fan 2 enters through the air heater 4 and the collecting container 14 into the
column apparatus 1 with a section of 340x340 mm and a height of the working zone of 1.3 m. Then, passing
through the hollow beam 10, irrigated with the liquid entering through the irrigator 9, it is discharged into the
atmosphere. The air flow consumption is regulated by the gate 3 according to the indications of a standard
diaphragm with a differential manometer. The irrigation liquid from the lower container of the device 14
through the intermediate container 13 by the pump 12 is supplied to the pressure container 11, from where it
is fed to the irrigation through the irrigator 9. The water consumption is regulated by the valve 8 according
to the readings of a rotameter.

1 — device with the tubular packing; 2 — fan; 3 — gate; 4 — air heater; 5, 12 — pump; 6 — heating unit; 7 —
pressure container for supplying the heat carrier to the pipes;
8 — valve; 9 — irrigator; 10 — hollow beam; 11 — pressure container for supplying the irrigation liquid; 13
— intermediate container; 14 — collecting container.
Fig. 1. Technological scheme of the plant for the study of hydrodynamic parameters and heat and mass
transfer characteristics of the device with the tubular packing.

The technological scheme provides for the supply of the heat carrier into the pipe space in a closed circuit,
including the pump 5, the pressure container 7 with the heating unit 6 and the hollow beam 10.

This scheme made it possible to conduct research for two cases. In the first case, when the air heated in
the air heater 4 is supplied, the liquid is circulated by a cold heat carrier. In the second case, the heat carrier
(water) is heated in the pressure container 7 by means of the heating unit 6 and entered the hollow beam 10.
At that, the gas (air) had an ambient temperature.

The study of the hydraulic resistance was carried out during the heat carrier motion inside the hollow beam
pipes and during the interaction of the gas-liquid flow in the regular tubular packing volume (external flow).

It is known that when the heat carrier moves inside the pipes, the arising resistances are associated with
friction pressure losses and in local resistances [10].

The main types of local pressure losses can be conditionally divided into the following groups [10]:

- losses associated with a change in the flow cross-section (or, what is the same, its average velocity).
These include cases of sudden expansion, contraction, and gradual expansion and contraction of the flow;
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- losses caused by a change in the flow direction. These include various kinds of knees, elbows, branches
used on the pipes;

- losses associated with the flow of liquid through fittings of various types (valves, taps, check valves,
grids, extractions, throttle valves, etc.);

- losses associated with the separation of one part of the flow from another or the merging of two flows
into one common. These include, for example, tees, crosses and openings in the side walls of the pipes in the
presence of a transit flow.

The main operating characteristic that affects the hydraulic resistance in the pipes is the heat carrier motion
velocity or the Reynolds number Re . The Reynolds number is a measure of the flow motion turbulence.
According to the results of numerous studies, it is generally accepted that at Re<2300 there is a laminar flow;
2300<Re<10000 — a transition area; Re>10000 — a developed turbulent flow.

Figure 2 shows a graph of the dependence of the hydraulic resistance of the hollow beam P on the Reynolds
number Re .
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Fig. 2. Dependence of the hydraulic resistance during the heat carrier motion in the hollow beam pipes P
on the Reynolds number Re .

Hydraulic resistance AP obsh, Pa

Numerous dissertations [11-16] are devoted to the study of the hydrodynamic characteristics of devices
with a regular packing of various geometric shapes (plate, cylindrical, prismatic with a different cross-section,
etc.) in a wide range of changes in operating characteristics and design parameters of the packing. The results
obtained in them are summarized in [17, 18]. On the basis of studying the influence of design parameters,
the regularities described in [19, 20] were established. It is known that toroidal vortices are formed behind
spherical bodies located in the flow direction, and their separation occurs symmetrically. Behind the plates,
prismatic bodies with round, square, triangular and other sections, an asymmetric separation of the vortices
occurs. In contrast to the vortex track formed behind the sphere, which has a period of motion, the trace
behind the plates and prismatic bodies also has a half-period. As a result of this, the packed elements, located
with a pitch less by half than in the case of symmetrical separation, will form vortices at the same time.

It is possible to achieve such an arrangement of the packed elements in the vertical direction, when the
moments of approach of the vortices formed behind the downstream elements and the moments of completion
of the formation of vortices behind the upstream packed elements coincide (the mode of simultaneous vortex
formation or in-phase mode). Achieving the in-phase mode leads to an increase in energy consumption, since
the increased energy consumption in this mode is associated with the simultaneous separation of vortices
behind the chain of elements, which causes the maximum reproduction of vortices and the resulting maximum
energy demand. And, at the same time, the total power of the vortices contributes to more work on crushing
the irrigation liquid, as a result of which the interphase surface grows and the processes being carried out are
significantly intensified.

In the radial direction, a certain critical distance between solid bodies is determined, the excess of which
leads to the formation of vortices with a frequency depending on the characteristic size of the streamlined
bodies. The arrangement of solid bodies at a distance less than critical leads to the fact that the frequency
of vortex separation is determined not by the size of the streamlined bodies, however by the size of the gap
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formed by the elements adjacent in the transverse direction. The smaller the gap, the greater the frequency
of vortex formation and separation. An increase in the number of vortices formed at small values of the gap
leads to a significant consumption of the flow energy.

According to these regularities, the optimal steps for the pipe arrangement in the hollow beam are — in
the vertical direction t /d=2, in the radial direction tp/d=2 (d is the pipe diameter, m). These steps of the pipe
arrangement were accepted by us when conducting the studies of the hydraulic resistance and the amount of
retained liquid with the change in operating conditions.

It is known [12] that for the majority of devices with a regularly placed packing, when the gas flow velocity
changes, the presence of three modes is characteristic: film-drop, drop and drop entrainment. At the same time, the
most rational, in terms of the combination of energy consumption and the achieved efficiency, is the drop mode (the
gas velocity is 2.5-4 m/s) [12].

Our studies of the hydrodynamic characteristics are presented in Figures 3 and 4.
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Discussion. As can be seen from the graph (Figure 2), the heat carrier motion in the hollow beam pipes
is carried out in the transient mode and the developed turbulence mode. In the entire range of variation of
the Reynolds numbers, a steady increase in the hydraulic resistance is observed. As noted above, the arising
resistances are associated with friction pressure losses and in local resistances. It is obvious that an increase
in the heat carrier motion velocity promotes an increase in the hydraulic resistance.

As can be seen from Figure 3, with an increase in the gas flow velocity, the hydraulic resistance and the
amount of retained liquid increase. It is known that an increase in the hydraulic resistance with an increase in
the gas velocity is due to an increase in the dynamic pressure. In this regard, the energy costs for overcoming
the contact zone of the device are growing. An increase in the dynamic pressure also contributes to the
retention of a larger amount of liquid in the volume of the packing (the curve 2).

An increase in the irrigation density (Figure 4) leads to an increase in the hydraulic resistance and the
amount of retained liquid. This is obvious, since a greater amount of liquid is involved in the interaction
process.

Conclusions. A general analysis of the devices used in the gas cleaning processes is given. The heat
and mass exchangers with regular packing have been identified according to such indicators as low energy
consumption and high efficiency of the processes being carried out. For research, the design of the device
with the tubular packing of the regular structure has been proposed, which makes it possible to regulate the
heat transfer process directly in the contact zone.

The technological scheme of the plant with the device with the tubular packing has been developed, and
methods have been selected for conducting the studies of the hydraulic resistance and the amount of retained
liquid.

The studies of the hydraulic resistance during the heat carrier motion in the pipes have shown a steady
increase with an increase in the heat carrier velocity. This is due to the friction pressure losses due and in local
resistances.

The research results of the hydrodynamic parameters with the external flow around the hollow beam
showed that with an increase in the gas velocity and the amount of liquid supplied for irrigation, the hydraulic
resistance and the amount of retained liquid increase. An increase in the hydraulic resistance and the amount
of retained liquid with an increase in the gas velocity is due to an increase in the dynamic pressure. The
growth of the studied parameters with an increase in the irrigation density is due to the fact that the amount
of liquid involved in the process increases.
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PEKUM ITAPAMETPJIEPIHIH TYPAKTbI KYBbIPJIbI CAIITAMAHBIH
I'maPOANHAMMUKAJIBIK 3AH/IBIJIBIKTAPBIHA OCEPIH 3EPTTEY

AHHOTanUs. OHEPKACINTIH OapiblK calanapblHIA JKbUTy JKOHE Macca ajaMacy IpOLECTEpiH XKYprisy
YILIIH Ta3 Ta3apTry annaparrapbl Kojjanbuiaasl. Kasipri yakeirta abcopOnus, peKTu(HUKaus, SKCTPaKIus,
HIaHyCTay, ra3gap MEH CYHMBIKTapAbl CaJKbIHIATY MPOLECTEpPiH JKYPri3y YIIiH KOJJaHBUIATBHIH KOINTEreH
anmnaparrap a3ipaeHai. COHFBI KbULAAPbl Ka3aKCTAHIBIK FajbIMAAp O3ipJereH op TYPJl I'€OMETPHUSIIBIK
mimiHAeri TYpakThl KbubkbIMaibl cantamackl (TXKC) Gap anmapartap kosnganeuia Oactanel. Onap e3apa
opekerTeceTiH (azanapiabiH CcHH(A3aJIbIK PEKUMIH KYpy NPHUHIIMITIHE HETi3[eNTeH IIKTeH, JKYPri3iieTiH
MIPOLECTEPIH JKOFapbl THIMILIITT Ke3iHAe SHEeprusi ChIHBIMIBUIBIFBIHBIH TOMEH OOJybIHAa OalIaHBICTHI
KCHIHEH KOJIJaHBUIATBIH JKbUIy JKOHE Macca aiMmacy almaparTapblHblH (Tabakmia >KoHe canTama)
KOHCTPYKIMSUIAPbIHAH e9Yip ackll Tyceai. bi3 ra3 tazapry xoHe OailJIaHBICTBIK JKbLTY aJMacy MPOLECTepiH
KYPri3y YIIiH TYPaKThl KYpPBUIBIMIBI KYOBIPJIBI canTaMachl Oap ammaparTbhlH KOHCTPYKLUSCBHIH KacaJblK.
OHbIH epeKLIeNiri->KplTy TaChIMaJIAaFbIIITEI KYOBIpIapra Oepy Ke3inje Tikenei 6ainanbic alMarblHAa KbLTY
aymMacy Ipouecin perreyre 0oxazpl. [ MIpoquHaMUKaIIBIK TapaMeTpIIepi 3epTTey YLIiH KYOBIPIIbI carnTaMachl
Oap anmaparieH KOHIBIPFBIHBIH TEXHOJIOTHSUIIBIK CYJI0achl XKacal bl JKoHe dictep Tanaanpl. KyOsipiapaarst
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KBUTYTACKIMAJIAFBIIITHIH KO3FAJIBICHI Ke31H/IE THIPABIUKAJIBIK KSJICPTiHI 3ePTTEY KbUTYyTAChIMAIAFBIIITHIH
KO3FaJIbIC )KbUIIaM/IbIF IHBIH JKOFAPhLUIAY IMEH TYPAKTHI 0CY/I1 KOPCETTi. By Y Kelic KbICHIMBIHBIH JKOFATybIHA
JKOHE JKePTUTIKTI Keaepri OaimaHbIcThl. KyOBIPIbI MIOFBIPIBI CHIPTKBI aFBIT OTYMEH THAPOIWHAMUKAIIBIK
napameTpIiep/l 3epTTey HOTIKENepi ra3/iblH KbULIAMJIBIFBl MEH CyapyFa OepileTiH CYHBIKTBIK MOJIIICPIHIH
KOFapblUIaybIMEH THUAPABIUKAIBIK KEAEpPri MEH ycTajaTaH CYWBIKTBIK MeIuepi eceTiHiH kepcerti. ['a3
KBUIIaMIBIFBIHBIH JKOFAPBUIAYBIMEH TUPABIMKAIBIK KSJEPriHi MEH YCTAIBIHATBIH CYHBIKTHIK MOJIIICPIHIH
eCyi IMHAMUKAJIBIK KbICBIMHBIH ©cyiHe OainanbicThl. Cyapy ThIFBI3IBIFBIHBIH KOFAPbLIAYbIMEH 3ePTTEITCH
napaMeTpiepIiH ocyi MPOIECKe KaThICAThIH CYHBIKTHIK MOJIIIEPiHIH apTybIMEH OailIaHBICTHI.

Ty#inai ce3mep: TypakThl KyOBIpIBI camTama, KyObIpiap, ra3 KbUILIAMIBIFBI, Cyapy THIFBI3JIBIFBL,
THPaBIMKAJIBIK KEJepri, YCTalFaH CYHBIKTHIK MOJIIEpi, CHH(pA3AbIK PEKUM.
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MN3YYEHUE BJIUAHUSA PEKUMHBIX TAPAMETPOB HA THAPOAUHAMUYECKHUE
3AKOHOMEPHOCTH PET YJIIPHOM TPYBUYATOM HACAJIKHA

AnHoTrauus. IlpakTrmuecku BO BCeX OTpacisiX NPOMBINIICHHOCTH [JIsl TPOBEACHHS TMPOIECCOB
TerioMaccooOMeHa W TBUICYTaBIMBAHMS HCIIONB3YIOTCS Ta300YHMCTHBIC ammaparbl. B HacTosiee BpeMs
pa3paboTaHo OOJIBIIOE KOJUYECTBO allaparoB, MPUMEHICMbIX JUIS TPOBEIEHUS MPOIECCOB abcopOIuH,
pPEKTHUDUKAINH, SKCTPAKIUK, THUICYIaBINBAHUS, OXJIAXKIECHUS Ta30B U KHUJAKOCTeW. B mocnemHue rompl
HaXO T MPUMEHEHHUE anmapaTsl ¢ PeryIsspHON moaBmwKHONW Hacankon (PITH) pasnudHbBIX reoMeTpHyecKux
(hopm, pazpaboTaHHbBIC Ka3aXCTAHCKUMH YIeHBIMH. OHHM 3HAYUTEITHLHO TIPEBOCXOMST IMIMPOKO MPUMEHSICMEIS
KOHCTPYKIIMU TEIJIOMaccOo OOMEHHBIX armnaparoB (TapeibuarhblX M HACAJO0YHBIX) BCIEICTBHE HEBBICOKOW
SHEPrOEMKOCTHU TIPU BBICOKOH 3(h(DEKTUBHOCTH MPOBOJUMBIX MPOLIECCOB 3a CUYET TOTr0, YTO B HUX 3aJIOKCH
MIPUHIIMIT CO3[aHUs CHH(A3ZHOTO peXMMa B3auMozelcTByromux ¢a3.Hamu miis mpoBeneHUs] MPOIECCOB
ra300YMCTKH U KOHTAaKTHOTO TEIIOOOMEHa pa3pabdoTaHa KOHCTPYKIUS armapara ¢ TpyO4aTol HacaJkou
peryasipHOil CTPYKTypbl. E€ 0COOEHHOCTBIO SBISETCA TO, YTO B HEH BO3MOXKHO PETYIHMPOBaHWE Mpoliecca
TEII000MeHa HETIOCPECTBEHHO B 30HE KOHTAKTA MPH IOJauye TEIIOHOCUTENS B TPYyOBI. i mMpoBeneHUs
WCCIENOBAaHNN THAPOIMHAMUYCCKUX IMapaMETPOB pa3padoTaHa TEXHOJOTUYECKAsl CXeMa YCTaHOBKH C
anmaparoM ¢ TpyOuaToi HacaJKo# U Mogo0paHbl MeTOUKHU. [IpoBeIcHHBIC HCCIIEIOBAHUS THPABINYECKOTO
COIIPOTHUBIICHUS TIPHU JIBUKCHHUU TEIUIOHOCHUTENSI B TpyOaxX IMOKa3ald YCTOWYMBBIA POCT C YBEIMYCHHEM
CKOPOCTH JIBUKEHUS TEIJIOHOCUTENS. DTO CBS3aHO C IMOTEPSAMH JaBIEHUS Ha TPEHHE M B MECTHBIX
COTIPOTHUBIICHUAX. Pe3ynpTaTsl ncciaeqoBaHnil THAPOIUNHAMUYECKHAX TTapaMeTPOB MIPHU BHEITHEM OOTEKaHUU
TpyOUaToro mydvKa MmokKa3ajiH, YTO C YBEJIMYCHHEM CKOPOCTH Ta3a W KOJIMYEeCTBA TOAaBAEMOM Ha OpOIIEHHE
KUJKOCTH THUAPABINYECKOEC COMNPOTUBICHUE W KOIUYCCTBO YACPKUBACMOM >KHUIKOCTH pacTyT. Poct
TUAPABIUYECKOTO CONPOTUBICHUS U KOJIMYECTBA YACPKUBACMOM KUKOCTH MPU YBEIUYECHUU CKOPOCTH ra3a
00yCIJIOBJIEH POCTOM JIMHAMUYECKOTO HAIopa.

KioueBble cioBa: peryispHas TpyOdartas Hacajka, TPyObl, CKOPOCTh Ta3a, IUIOTHOCTh OPOIICHWUS,
THJIPaBINYECKOE COMPOTHBIICHUE, KOJTMYECTBO YACPKUBACMON KHIKOCTH, CHH(DA3HBINA PEXKUM.

Information about authors:

Issayeva Aikerim Nurlankyzy — Master, doctoral student of the Department of Ecology, M. Auezov
South Kazakhstan University, e-mail: daulet ospl@mail.ru, orcid: 0000-0002-4833-1904;

Korganbayev Baurzhan Nogaybaevich — Doctor of Technical Sciences, Associate Professor of the
Department of Technological Machines and Equipment, M. Auezov South Kazakhstan University, e-mail:
mr.baurs@mail.ru, orcid: 0000-0001-9428-2536;

Volnenko Alexandr Anatolevich — Doctor of Technical Sciences, Professor of the Department of
Technological Machines and Equipment, M. Auezov South Kazakhstan University, e-mail: nii_ mm@mail.
ru, orcid: 0000-0001-6800-9675;

156



Reports of the Academy of Sciences of the Republic of Kazakhstan

Zhumadullayev Daulet Koshkarovich — PhD, senior teacher of the Department of Technological
Machines and Equipment, M. Auezov South Kazakhstan University, e-mail: daulet ospl@mail.ru, orcid:
0000-0002-6552-2817.

REFERENCES

[1] General course of processes and devices of chemical technology: Textbook: In 2 books / V.G. Einstein,
M.K. Zakharov, G.A. Nosov, et al.; Ed. V.G. Einstein. M.: Logos; Higher school, 2003. Book 1. 912 p.

[2] General course of processes and devices of chemical technology: Textbook: In 2 books / V.G. Einstein,
M.K. Zakharov, G.A. Nosov, et al.; Ed. V.G. Einstein. M.: Logos; Higher school, 2003. Book 2. 872 p.

[3] Vetoshkin A.G. Dust cleaning processes and devices. Penza: Publishing house of Penza State University,
2005. -210 p.

[4] Shvydkiy V.S., YaroshenkoYu.G., Gordon Ya.M., Shavrin V.S., Noskov A.S. Mechanics of liquid and
gas: Textbook for universities. M., 2003. — 163 p.

[5] Gas cleaning: Reference edition / V.S. Shvydkiy, M.G. Ladygichev. — M.: Teploenergetik, 2002. — 640
p.

[6] Balabekov O.S., Baltabayev L.Sh. Gas cleaning in the chemical industry. Processes and devices. — M.:
Chemistry, 1991. — 256 p.

[7] Balabekov O.S. Physicochemical hydrodynamics and the law of in-phase vortex formation. —
Shymkent, 2001. — 277 p.

[8] Useful model patent of the Republic of Kazakhstan No. 5919 according to application No. 2020/1083.2
dated 03.12.2020. IPC BO1D 53/20 (2006/01); BO1D 47/14 (2006/1). Device with a packing for heat and
mass transfer and dust collection / Volnenko A.A., Korganbayev B.N., Issayeva A.N., Dzhakipbekova N.O.,
Zhumadullayev D.K., Abzhapbarov A.A., Kamalbek D.K. Publ. 12.03.2021, bull. No. 10.

[9] Ramm V.M. Gas absorption. — M.: Chemistry, 1976. — 656 p.

[10] Idelchik I.LE. Handbook on hydraulic resistance / I.E. Idelchik — M.: Book on Demand, 2012. — 466 p.

[11] Balabekov O.S. Hydrodynamics, mass transfer and dust collection in counter-current and direct-flow
two-phase drop and film flows in a layer of a movable packing. Dis....doct. tech. sciences: 05.17.08: defended
26.11.1984; approved 26.06.1985. — M., 1984. — 430 p.

[12] Volnenko A.A. Scientific foundations for the development and calculation of vortex mass transfer and
dust collecting devices. Dis....doct. tech. sciences. — Shymkent, 1999. — 300 p.

[13] Bekibayev N.S. Scientific foundations of coupled heat and mass transfer processes in in-phase vortex
devices. Dis. ... doct. tech. sciences. — Shymkent. 2008. — 240 p.

[14] Kumisbekov S.A. Hydrodynamics and mass transfer in a device with a regular plate vibrating packing.
Dis ... cand. tech. sciences, Shymkent, 1999. —p. 122.

[15] Korganbayev B.N. Hydrodynamics and mass transfer in a device with a regular plate rotating packing.
Dis. ... cand. tech. sciences. — Shymkent, 1999. — 154 p.

[16] Serikuly Zh. Development and calculation of heat and mass transfer devices with a movable packing
taking into account a large-scale transition: dis....PhD. — Shymkent, 2015. — 141 p.

[17] Balabekov O.S., Volnenko A.A. Calculation and design of heat and mass transfer and dust collecting
devices with a movable and regular packing / Monograph. — Shymkent, 2015. — 184 p.

[18] Calculation of heat and mass transfer and dust collecting devices with movable and regular packing.
Examples and tasks / Balabekov O.S., Volnenko A.A. — Shymkent, 2016. — 223 p.

[19] Balabekov O.S., Petin V.F. The regularity of the interaction of vortices arising in the separated flow
around a gas or liquid flow discretely located along it bodies // Certificate of Scientific Discovery No. 144. —
M.: International Association of Authors of Scientific Discoveries, 2000.

[20] Balabekov O.S., Volnenko A.A., Praliyev S., Korganbayev B.N., Balabekova M.O., Viktorov S.V.
The regularity of the formation of parallel moving vortex jets during the flow of a gas or liquid flow through
the system across the discrete sources located to it // Certificate of Scientific Discovery No. 269. — M.:
International Association of Authors of Scientific Discoveries, 2004.

157



Reports of the Academy of Sciences of the Republic of Kazakhstan

COJIEP)KAHUE
BUOTEXHOJIOT S

Abaii I' K., FOnpamobaes F0.A., Yomanos Y.U., CaBuyk C.B., bep:xanoBa P. K.
NCCIIEJOBAHUE MUKPO®JIOPHI KO3bEI'O MOJIOKAKAK OFBbEKTA HYTPULIEBTUYECKOI'O
TIMITAHIIS ...ttt ettt e et e e ettt e et e e e eabaeeeatbeeetbeeesbeeeassseesassaaessseeenssasansseeessssaeanssenan 5

HNmanb6aeBa M.K., ApsinoBa P.A., Macanumon 7K.K., [IpocexoB A.1O., Cepuxdaii I'.
BE3JIAKTO3HASI 3AKBACKA HA OCHOBE ITPOBMOTUYECKHX LITAMMOB
JIAKTOBAKTEPHIL ......ovvoiiieieiiiei st 12

Ken:kexanoBa ML.b., Mamaea JI.A., Beroxun C.C.,Tynexb6aeBa A.K., KaiicapoBa A.A.
TEXHOJIOI'MYECKAS OLUEHKA TTPUT'OJJHOCTU SABJIOK, BEIPAIIIMBAEMBIX B
®EPMEPCKHX XO35MCTBAX TYPKECTAHCKOU OBJIACTU JIJ151 UX [IEPEPABOTKU

B SABJIOUHDBIE UHITCDBL......ciiiiiiiiiiiiiiecie ettt s 22
Hacues b.H., Bymnes A.C. .
OOPMHUPOBAHUE MACJIIMYHBIX AI'POLIEHO30B B 30HE CYXUX CTEIEMU.......cccccoenirrennnne 30

OoyxoBa A.B., MuxaiijioB H.C., Hukutun JI.A., KyJIbMaIgOBa H.U., AapaskoB A.B.
MACHAA ITPOAYKTUBHOCTb MOJIOJHAKA CBUHEU 1 BETEPUHAPHO - CAHUTAPHASA
OLIEHKA MACA HA ®OHE ITPUMEHEHU A [TPOBUOTUYECKUX TTPEITAPATOB..............ocan.. 37

Oneros A.B., CtpeabnukoB A.U., CemenoB B.I'., Ucxan K.7K., Baiimykanos J[.A.
BJIMSHUE I'PYIIIT KPOBU CUCTEMBI D HA MOJIOYHVY1O ITPOJAYKTHMBHOCTH KOBbIJI
TAKEJIOBOS3HDBIX TTOPO/L......ccotiieiieeiie ettt ette et ettt et e teesaeesteeesseeesaeessseesnseesnseesnseeenneeenses 43

Paxpimikan 7K., AmmumoBa B.A., beiicenoBa P.P.
ITPOBJIEMA 3ACOJIEHHOCTHU TIOYB KASAXCTAHA U TTYTU UX PEIIEHUA. ... 48

CoiabikoB LK., Baiioosos A.E., Aundexk H.b., Tokmosinaes A.b., AonukagupoBa A.A.
K METOJJUKE BbBIBOPA TEITJIOBOI'O HACOCA V151 ®OPMUPOBAHN A HOPMKWPOBAHHOI'O
MUKPOKIIMMATA B )KUBOTHOBO/JJUECKOM ITIOMEIIEHU...........cccoociiiiiieiieciiecee e 56

CansipoBa I A., UnenoBa 3.A., baiizkurutos /K., ZKamusiaosa C.M.
AHAJIN3 BUJOBOI'O PASHOOBPA3U S TAJIO®NJIBHOTI'ODJIOPUCTUYECKOI'O KOMITJIEKCA
XPEBTA KETIIEH-TEMUPIIHK .........oocuiiitiiieeeeeeeeeee et 65

XUMHNYECKHUE HAYKHN

Abunbmar:kanoB A.3., UBanoB H.C., Anean6aeB U.E.
NCCIEJOBAHUE DHEPTETUYECKHNX XAPAKTEPUCTUK BTOPUYHOI'O ChIPbA
C AJIMATHUHCKOTO TTOJIUTOHAL . ......oeii ettt ettt ettt ettt e ettt e e ettt e e esnaseeesnssaeesssseeesnsseeeesseeens 73

BeiiceeB C.A., HaykenoBa A.C., Caraes M.U., UBaxHiok I K., TynexoaeBa A.K.

PEKOMEH/JIALIMHU I10 OLIEHKE PUCKOB HA PABOUMX MECTAX IPEAIIPUSITUI 1O
IMTPOU3BOJICTBY ITMILEBBIX PACTUTEJIBHBIX MACEJI HA OCHOBE KPUTEPHEB
MEXJIYHAPOJIHOI'O CTAHJIAPTA ISO 45001 ...t e 82

Baroga 3., ’KanracoB K., bekrypeena I'., CanapranueBab., Javier Rodrigo-Ilarri
BJIMAHUWE CBUHELICOAEPXAIINX IIJIAKOBBIX OTXO10B HA BE3OITACHOCTD
KUBHEIESTEJIBHOCT ...ttt ettt ettt e e et e e e eaba e e e s nabeeeeennraeeeesnnnes 94

HdepraueBa ML.b., Xycypoa .M., Ily3uxoBa /I.C., JleontheBa K.A., [lanuenko I1.B.
XUMUYECKOE OCAXJIEHUE INOJIYITPOBOAHWMKOBBIX TOHKUX IINIEHOK CYJIbOW I
MOIMIL BUCMY TA ..ottt ettt ettt ettt et et et ettt b ettt e te e b e 100



ISSN 2224-5227 5.2021

Mxeanbioaea U.M., Kaupoexos K., CyiimoaeBa C.M.
UCCJIEJJOBAHUE ®U3UKO-XUMHNUYECKNX U AHTUOKCHUJTAHTHBIX CBOMCTB
I'YMUHOBBIXKUCITOT,BBIAEJTEHHBIX M3 Y TS ... 109

Epmaramoer B.T., Kazankanosa M.K., Kacenoa /K. M.
[TOJIYYEHUE KOMITIO3UTA HA OCHOBE I'VMHUHOBOM KUCJIOThI U OKCHUJIA KPEMHUSI...119

3apunoBa I0.A., I'magkux T.M., bureasaueBa M.T., /IbsiukoB B.B., FOmxkoB A.B.
METOAUKA UBMEPEHUM S JIMHEWHBIX KOOOOUIIMEHTOB ITOIJIOIEHUA TAMMA-
KBAHTOB HA IIYUYKE MEINIIMHCKOI'O YCKOPUTEJIA ELEKTA AXESSE...ccccciiiiiniee 126

Hopaumosa K.Y., [loaumberosa I.C., bopanrasuesa A.K., Utkyaosa IlI.C., boseydaes E.A.
KATAJIMTUYECKOE OBE3BPEXNBAHUWE ITEUHOI'O TA3BA ®OCDOPHOTI'O [TPOU3BOJCTBA
U TIYTH EF'O JAJIBHEUIIEN YTHIIBALIN. ..o 136

Habsicoa IY., AxmetoB H.K., Ka3bi6exoBa C.K., KacbimOekoBa /I.A.
YCTPAHEHUE ITPOTUBOPEUYNHA B TABJIMIE JT.M.MEHIEJIEEBA.........ccoiiiiieiiieeeeeeee e 144

Hcaesa A., Kopran6aen b., Boanenko A., JKymangynnaes /1.
N3YYEHUE BJIMSHUSA PEXXUMHBIX TTAPAMETPOB HA THJIPOAMHAMUWYECKHUE
3AKOHOMEPHOCTHU PET'YJISIPHOM TPYBUYATOM HACAJIKH......oooeeveeeeeeeeeeeeeeeeee e 151

HypasioexoBa A.K., Kynaiidepren A.A., {rocedaeBa M.A., Uopaxum M., Kennc K.
XUMHYECKUIH COCTAB ARTEMISIA SEROTINA. ......cooovoiieieciee e 158

Hypmaxkanos E.E., Kanumyaauna I.C., Kpyuunun P.II.
HOCHMBIN TEKCTUJIbHBINA TPUBORJIEKTPUYECKUI HAHOTEHEPATOP HA OCHOBE
PDMS-PPy/HAMJIOHOBOW HUTH........oooiiieiiiiiiiiee ettt ettt 166

Hypra3snna A.E., llloko6aes H.M.
[IOJIYYEHMEME/THOT'O TIOPOIIIKAB ITPUCYTCTBUU HUTPUJIIOTPUMETHI-®OCDPOHOBOM
KHICTIOTDBL .ottt ettt ettt ettt bt et sb e ettt be et sttt et sbe et e bt ebnenae e 174

Taxkuobaena A.T., Kacenos P.3., lemen O.B., AnneBa M.P., bakutaep A.A.
BBIJIEJIEHUE BETVYJIMHA 13 BEPECTBI BEPE3bI KUPI'M3CKOM (BETULAKIRGHISORUM)
METOJIOM VJIBTPABBYKOBOM AKTUBALIMI. ........oveeeeeeeeeeeeeeeeeeeeeeeeeee e 182

VYpa3zos K.A., I'pudxoBa O.J1., TameeB A.P., Paxumona A.K.
BJIMSHUE COCTABA KOMITJIEKCA TIOJIMAHUJIMHA HA ®OTORJIEKTPOXUMUWYECKHUE
CBOMCTBA TOHKUX IIJTEHOK CZTSE ...ttt 189

OUBNYECKUE HAYKHA

BarbipbexoBa M.b.

VBEJIMYEHUE MHBECTULIMOHHOM BbITOJIbI OT MCITOJIB30BAHU S
JIELIEHTPAJIN3PBAHHOM CUCTEMBI ERP B COEPE VIIPABJIEHUSI KOMMEPYECKOM
HEZBUIKITIMOCTDBHO. ...ttt ettt sttt ettt be e et e bt e b e nae 198

KaobL16exoB K.A., AonpaxmanoBa X.K., Bunraiikun B.E. , CaiinaxmetoB II.A., Ucaes E.b.
PACYUET U BU3YAJIM3ALMA IBXKEHW ST YEJIOBEKA C ITAPAIIIIOTOM........oooooviieeeeceeeeee 210

Ma3sakoB T.JK., CameToBa A.A.
KIIACCUDUKALIMI MATEMATUYECKNX MOJIEJIEN JIECHBIX U CTEITHBIX I[TOXKAPOB....... 219

MlonaryuaoB O.A., UcmansioBa A.A., Kopsiuko B.II.
BA3bl 3HAHUU DKCIIEPTHbBIX CUCTEM JIJIA PEILIEHUSA 3AJJAY BETEPUHAPUMN.................... 226

236



Reports of the Academy of Sciences of the Republic of Kazakhstan

MA3MYHbI
BUOTEXHOJIOTUSA

Aobaii I' K., FOapambaes F0.A.,Homanos Y.U., CaBuyk C.B., bep:xanoa P.2K.
HYTPULEBTUKAJIBIK TAFAM OBBEKTICI PETIHAE EIIKI CYTIHIH MHUKPO®JIOPACBIH
BEPTTEY . et e et e e ettt e e e et e e e ettt e e e e eaa e e e eetteeeeeeataeeeeeareeeeeenaaeaean 5

HNman6aeBa M.K., ApsinoBa P.A., Macanumos 7K.K., [IpocexoB A.1O., Cepuxbaiikpizbl I.
JJAKTOBAKTEPUSAITAPABIH [TPOBMOTUKAJIBIK IITAMJAPBIHAH HEI'T3IHAE
JIAKTO3ACBI3 AIIIBITKDBL....c..eoiiiiiiiiiniieteeeesce ettt sttt sttt 12

Ken:kexanoBa ML.b., Mamaena JI.A., BeroxunC.C.,Tyaex0aeBaA.K., KaiicapoBaA.A.
TYPKICTAH OBJIBICBIHIAFbI ®EPMEPIIIK IIIAPYAILLBIUJIBIKTAPJAOCIPUUIETIH AJIMAJIAP/IbIH
AJIMA KBITBIPJIAYbIH OHJIEYTE X KAPAMJIBUJIBIFBIH TEXHOJIOTUAJIBIK BAFAJIAV................ 22

Hacues b.H., bymnes A.C. .
KYPTAK JAJIA KATJAUBIHIA MAWJIbI ATPOLIEHO3JAPABLI KAJIBIIITACTBIPY................c...... 30

OodyxoBa A.B., Muxaiiios H.C., Hukutun /I.A., Kyasmakosa H.H., Anbasikos A.B.
LIOILIKA TOJIHIH ETTI ©HIMIJIITT )KOHE ITPOEMOTUKAJIBIK ITPEITAPATTAP/BI KOJIJAHY
ASICBIHIAETTI BETEPUHAPUSJIBIK-CAHUTAPUSAJIBIK BAFAJIAY. ... 37

Oneros A.B., CtpeabnukoB A.U., CemenoB B.I'., Ucxan K.7K., Balimykanos JI.A.
D XXYUECIHIH KAH TOIITAPBIHBIH, AYBIP )KXYK TACBIMAIJIJIAYIIbI T¥KbIM/Ibl BUEJIEP/IIH
CYT OHIMIUIIITHE OCEPL......ooiiiiiiiieeieeie ettt sttt ettt e sateeseteessseeensaesnsaesnaeennseennsens 43

Paxsimikan K., AmmumoBa B.A., beiicenoBa P.P.
KA3AKCTAHIAYHBI TOIIBIPAKTBIH TY¥31IAHY MOCEJIECI )KXOHE OJIAPJbI IIELTY
B O 1] D 12N o Y E PSR PRRUUSRPRR 48

CoiapikoB I1L.K., baiioosoB A.E., B.niuﬁelc H.b., Tommgnnaes A.B., 90nikanipoa A.A.
MAJI IHAPYAILUBIJIBIFbI KOPA-XKXAWBIHIAA KOJIAWJIBI MUKPOKJIMMATTbI KAJIBIIITACTBIPY
YILIH XXbIJTY COPFBICBIH TAHJIAY OJICTEMECI.........ooiiiiiiiiieeeeeee et e 56

CansipoBa I A., UnenoBa 3.A., baiixkiritoB /LK., ZKomunosa C.M.
TAJTOOWJIBAI TYPJEPAIH ©OPTYPJIIIITTH TAJTJAYKETITIEH-TEMIPJIIK )XOTACBIHBIH
OJIOPUCTUKAJIIBIK KEIITEHI ...ttt st ee e 65

XUMMUA FBIJIBIMJIAPBI

Adunbmar:kanos A.3., UBanos H.C., Hyprasuna A.E., Anenn6aes U.E.
AJIMATBI TTIOJIMTOHBIHAH KAJIFAH T¥PMBICTBIK KATTBI KAJIABIKTAPIBIH,
OHEPI'ETUKAIJIBIK CHUITATTAMAJIAPBIH BEPTTEV....coiiiiiiiiiiiiiieeeeeeececececieee e 73

BeiiceeB C.A., HaykenoBa A.C., Caraes M.U., UBaxuniok I K., TynexoaeBa A.K.

ISO 45001 XAJIBIKAPAJIBIK CTAHIAPTBHIHBIH KPUTEPUMJIEPI HET'I3IH/IE OCIM/IIK MAVIBIH
OH/IIPETIH KOCIITIOPBIHAAPIBIH, X KX¥MbIC OPBIHJIAPBIH/IAYbI TOYEKEJIJAEP/I BAFAJIAY
BOVIBIHIITA YCBIHBICTARP. ...ttt et e e s e s e s e seseeees e eses e eeeeeeeseseeeesaeeeseenees 82

Baroga 3., ’KanrtacoB K., bekrypeena I'., Canapranuena b., Javier Rodrigo-Ilarri
K¥PAMbBIH/JIA KOPFACBIH BFAP KOXIbI KAJIJIBIKTAPbIH TIPIIUIIK ETY
KAVYITICIBHITTHE OCEPLL ...ttt sttt sttt et sb et nbeesbeesbee 94

Nepradesa M.b., Xycyposa I'M., Ily3ukosa /I.C., JleontbeBa K.A., Ilanyenxo IL.B.
BUCMYT Mo CYJIboU KAPTbUIAN ©TKI3I'LI )K¥KA KABBIKIITAJIAPBIHBIH
XUMUAJIBIK SAICIIEH TYHIDBIPBITTYDBL.....cooiiiiiiiiiiieeete et 100



ISSN 2224-5227 5.2021

Mxennbioaea U.M., KaiibipoexoB K., Cyiimoaea C.M.
KOMIPAEH bOJIHIIT AJIbBIHFAH I'VMIUH KbIIIKBIIIAPBIHBIH ®M3UKA- XM AJIBIK

Epmaramoer B.T., Kazankanosa M.K., Kgceﬂosa K.M.
I'VMUH KbILIKbUIbI )KOHE KPEMHUWUW TOTbIFbl HEI'3IHAE KOMITO3UT AJIV......ccvvveeeene. 119

3apunoBa 10.A., I'magkux T.M., bureasaueBa M.T., /IbsiukoB B.B., FOmxkoB A.B.
ELEKTA AXESSE MEJAUILIMHAJIBIK Y AETKIIIIHIH COYJIECIHJE CbhI3bIKThIK
TAMMA-KBAHT CIHIPY KODODOUIMEHTTEPIH OJIIIEY OIICI.......cooiiviiieeeeeeeeee 126

HNopaunmosa K.Y., [loanmoberoBa I.C., bopanra3zuesa A.K., UtkyJosa LII.C., boieybaes E.A.
OOCDOP OHJIIPICIHIH, [TELI TA3BIH KATAJIMTUKAJIBIK TAZAJIAY )XOHE OHbI OJIAH
OPI KOJEIE JKAPATY JKOJIJIAPDBL. ..ottt 136

Habscosa Y., AxmetoB H.K., Ka3zbi0exoBa C.K.L KacbimbexoBa JI.A.
AN. MEHJIEJIEEB KECTECIHIH, KAPAMA-KAUWIIBIIBIFBI )KOHE OJIAPIBI XOIO.................... 144

Hcaesa A., Koprantaes b., Bosinenko A., JKymanynnaes /1.
PEXXUM ITAPAMETPJIEPIHIH T¥PAKTbBI K¥BbIPJIbI CAIITAMAHBIH I'MIPOJJMHAMUKAJIBIK
SAHABIIBIKTAPBIHA OCEPIH 3EPTTEV.....coiiiiiiiiiiiieeeeseecee sttt 151

HypabioexoBa A.K., Kynaiioepren A.A., {iocebaeBa M.A., Uopaxum M., Kenic 7K.
ARTEMISIA SEROTINA XUMMSIIBIK K¥YPAMBDBL......coooiiiiiieeee e 158

Hypmakanos E.E., Kanumynaauna I.C., Kpyunnun P.II.
KHUUIETIH ODAMC-IIIT / HEWJIOH XXIBIHE HEI'I3AEJI'EH TEKCTUJIb TPUBOSJIEKTPUKAJIBIK
HAHOTI'EHEPATOPDL........ooiiiiiiiii ettt s e s 166

Hypra3snna A.E., llloko6aes H.M.
HUTPUJIIOTPUMETUII ®OCOOH KbIIIKbIJIBIHBIH KATBICYBIMEH MbIC ¥YHTATBIH AJIY.....174

TakubaeBa A.T., KacenoB P.3., /lemen O.B., AnueBa M.P., bakutaeB A.A. .
BETYJIMH/I YIIBTPAJIBIBBICTBIK AKTUBTEHAIPY ©JICIMEH KbIPFbI3 KAWBIH,
KABBIFBIHAH (BETULAKIRGHISORUM) BOJIIIT AJIV...cciiiiiiieiieceeeee e 182

YpaszoB K.A., I'pudkoBa O.JI., TameeB A.P., PaxumoBa A.K.
IMOJINMAHMNIJINH KOMITJIEKCI K¥PAMBIHBIH CZTSE )X¥KA KABBIKIITAJIAPBIHBIH
DOOTODBJIEKTPOXUMUAJIBIK KACUETTEPIHE OCEPIL.........ooooiiiiiiiieee e 189

OU3UKA FBLJIBIMJAPBI

BareipéexoBa M.B.

KOMMEPLIUSJIBIK XXbUIXBIMAWTBIH MY JIIKTI BACKAPY CAJIACBIHJIA
OPTAJIBIKTAH/IBIPBIJIMAFAH ERP XXYWECIH KOJIJAHY/IbIH MUHBECTHULISJIBIK
TTAMJIACBIH APTTBIPY........oooioieeeeeeeeeeeeeoeeeeeeeee e n e 198

Kaob16exoB K.A., AonpaxmanoBa X.K., Bunraiikun B.E., Caiinaxmetos IL.A., IiIcaes E.b.
IMAPAILIOTIIEH CEKIPTEH AJJAMHBIH, KO3FAJILICBIH ECEIITEY MEH BEMHEJIEY................ 210

MasakoB T.JK., CameToBa A.A.
OPMAH JXOHE JJAJIA ©PTTEPIHIH MATEMATUKAJIBIK MOIAEJIAEPIHIH
KITACCHU®UKALIMSICBL.......oooiiieeee ettt et e e et e e e etae e e veeeeaeeeenns 219

onarynos O.A., UcmannoBa A.A., Kopsiuko B.II. .
BETEPUHAPUA MIHAETTEPIH IHEHTYT'E APHAJIFAH CAPAIITAMAJIBIK XXYWEJIEPIAIH
BITIIM KOPBLL......oiiiiiiiii e et s et 226



Reports of the Academy of Sciences of the Republic of Kazakhstan

CONTENTS
BIOTECHNOLOGY
Abay G.K., Yuldashbaev Yu.A.,Chomanov U.Ch., Savchuk S.B., Berzhanova R.Zh.
STUDY OF THE MICROFLORA OF GOAT'S MILK AS AN OBJECT OF NUTRACEUTICAL
INUTRITION. ...ttt et e ettt e s bt e ettt e st eeeteeessseeanseeessseesnsaeaasseeansseeanseaansseeanseesnseesnnseesnsneennseenn 5

Imanbayeva M.K., Arynova R.A., Masalimov Zh.K., Prosekov A.U., Serikbay G.
LACTOSE-FREE STARTER CULTURE BASED ON PROBIOTIC STRAINS OF LACTOBACILLII.....12

Kenzhekhanova M.B.,Mamaeva L.A., Vetokhin S.S.,Tulekbayeva A.K.,Kaysarova A.A.
TECHNOLOGICAL ASSESSMENT OF THE SUITABILITY OF APPLES CULTIVATED IN FARMING

TURKESTAN REGION FOR PROCESSING INTO APPLE CHIPS......cceoiiiiiirieenieeeneeeeene 22
Nasiyev B.N., Bushnev A.S.
THE FORMATION OF OIL-BEARING AGROCENOSISES IN THE ZONE OF DRY STEPPES............. 30

Obukhova A.V., Mikhailov N.S., Nikitin D.A., Kulmakova N.I., AldyakovA.V.
MEAT PRODUCTIVITY OF YOUNG PIGS AND VETERINARY MEAT ASSESSMENTIN
THE BACKGROUND OF APPLICATION OF PROBIOTIC PREPARATIONS.........coovvieeiieeeeeeeeeeeee, 37

Onegov A.V., Strelnikov A.IL., Semenov V.G., Iskhan K.Zh., Baimukanov D.A.
INFLUENCE OF BLOOD GROUPS D ON DAIRY PRODUCTIVITY OF HEAVYDRAFT MARES......43

Rakhymzhan Zh., Ashimova B.A., Beisenova R.R.
THE PROBLEM OF SOIL SALINITY IN KAZAKHSTAN AND WAYS TO SOLVE THEM................... 48

Sydykov Sh., Baibolov A., Alibek N., Tokmoldaev A., Abdikadirova A.
ON THE METHOD OF CHOOSING A HEAT PUMP FOR THE FORMATION OF A
NORMALIZED MICROCLIMATE IN A LIVESTOCK BUILDING........cccteieiieieieeeceeee e 56

Sadyrova G., Inelova Z., Bayzhigitov D., Jamilova S.
ANALYSIS OF THE BIOLOGICAL DIVERSITY OF THE HALOPHILIC FLORISTIC COMPLEX
OF THE KETPEN-TEMERLIK RIDGE........ccciociiiiiiiiiiiiiiiiicet et 65

CHEMICAL SCIENCES

Abilmagzhanov A.Z., Ivanov N.S., Nurtazina A.E., Adelbayev LE.
STUDY OF ENERGY CHARACTERISTICS OF SOLID HOUSEHOLD WASTE FROM THE
ALMATY LANDEILL.....otiiitieeie ettt ettt ettt e st e et essteeesteeesteeesseesnseessseeensaeenseeensseesnseesnseeans 73

Beiseev S.A., Naukenova A.S., Sataev M.IL., Ivakhnyuk G.K., Tulekbayeva A.K.
RECOMMENDATIONS FOR RISK ASSESSMENT AT WORKPLACES OF ENTERPRISES
PRODUCING EDIBLE VEGETABLE OILS BASED ON THE CRITERIA OF THE

INTERNATIONAL STANDARD ISO 45001 ...ttt ettt eveeeeaee e 82

Bagova Z., Zhantasov K., Bektureeva G., Sapargaliyeva B., Javier Rodrigo-Ilarri
THE IMPACT OF LEAD-CONTAINING SLAG WASTES ON THE LIFE SAFETY....cccooeiiiiiieieeene 94

Dergacheva M.B., Khusurova G.M., Puzikova D.S., Leontyeva X.A., Panchenko P.V.
CHEMICAL DEPOSITION OF BISMUTH IODIDE SULFIDE SEMICONDUCTOR THIN FILMS......100

Jeldybayeva I.M., Kairbekov Zh., Suimbayeva S.M.
INVESTIGATION OF PHYSICO-CHEMICAL AND ANTIOXIDANT PROPERTIES OF HUMIC
ACIDS ISOLATED FROM COAL.....ctiitieieiieteeeeeee ettt ettt ettt et et e ssesae st eneeeneeseenaense e 109



ISSN 2224-5227 5.2021

Yermagambet B.T., Kazankapova ML.K., Kassenova Zh.M.
PREPARATION OF A COMPOSITE BASED ON HUMIC ACID AND SILICON OXIDE..........cccccc.... 119

Zaripova Y.A., Gladkikh T.M., Bigeldiyeva M.T., Dyachkov V.V., Yushkov A.V.
METHOD FOR MEASURING LINEAR GAMMA RADIATION ABSORPTION COEFFICIENTS AT
THEELEKTAAXESSEMEDICALACCELERATORBEAM........ccciiiiiiiiiiiicicciceeeeeeee e 126

Ibraimova Z.U., Polimbetova G.S., Borangazieva A.K., Itkulova S.S.,Boleubaev E.A.
CATALYTIC PURIFICATION AND WAYS FOR UTILIZATION OF FURNACE GAS OF
PHOSPHORUS PRODUCTION.......ccutiitiiieiieieeiteieeie ettt et esteebeesseesbeessaesseesseesseesseesseasseessesssesssesssennes 136

Ilyasova G.U., Akhmetov N.K., Kazybekova S.K., Kassymbekova D.A.
ELIMINATION OF CONTRADICTIONS IN THE TABLE OF D. I. MENDELEEV.........cccccoveviiivenene. 144

Issayeva A., Korganbayev B., Volnenko A., Zhumadullayev D.
STUDY OF THE INFLUENCE OF OPERATING CONDITIONS ON THE HYDRODYNAMIC
REGULARITIES OF AREGULAR TUBULAR PACKING........ccccoiiiiiiiiniiieiniiceeeeeeee e 151

Nurlybekova A.K., Kudaibergen A.A., Dyusebaeva M.A., Ibrahim M., Jenis J.
CHEMICALCONSTITUENTSOFARTEMISIASEROTINA.......ccioiiiiiiiieieieeseeeceeeeeeeee 158

Nurmakanov Y.Y., Kalimuldina G.S., Kruchinin R.P.
WEARABLE TEXTILE PDMS-PPy/NYLON FIBER-BASED TRIBOELECTRIC
NANOGENERATOR........coi ettt ettt ettt e et e e st e et eeesteesteeeensaeesseeensaeesnseeesnseesnseesnnnes 166

Nurtazina A.E., Shokobayev N.M.
OBTAINING COPPER POWDER IN THE PRESENCE OF NITRIL OTRIMETHYL
PHOSPHONIC ACID.....cuteiieieitteeeeete ettt ettt ettt ettt ettt et es et e bt e ae et e s teest et e bt sbeententeebeeneeneenseane 174

Takibayeva A.T., Kassenov R.Z., Demets O.V., Aliyeva M.R., Bakibayev A.A.
ISOLATION OF BETULIN FROM BIRCH BARK (BETULA KIRGHISORUM) BY THE
ULTRASONIC ACTIVATION METHOD......ccuiiiiiiiiiieiesi ettt 182

Urazov K.A., Gribkova O.L., Tameev A.R., Rahimova A.K.
EFFECT OF THE COMPOSITION OF THE POLYANILINE COMPLEX ON THE

PHOTOELECTROCHEMICAL PROPERTIES OF CZTSE THIN FILMS........cccooiiiiiiiiiiiieeeeee 189
PHYSICAL SCIENCES

Batyrbekova M.B.

INCREASE IN INVESTMENT BENEFITS FROM THE USE OF A DECENTRALIZED ERP SYSTEM

IN THE FIELD OF COMMERCIAL REAL ESTATE MANAGEMENT.......cccciiiiiiiiiiiieececeeee 198

Kabylbekov K.A., Abdrakhmanova Kh.K., Vintaykin B.E., Saidakhmetov P.A., Issayev Ye.B.
CALCULATION AND VISUALIZATION OF A MAN PARACHUTING DOWNWARD..........ccc.c........ 210

Mazakov T.Zh., Sametova A.A.
CLASSIFICATION OF MATHEMATICAL MODELS FOR FOREST AND STEPPE FIRES.................. 219

Shopagulov O.A., Ismailova A.A., Koryachko V.P.
EXPERT SYSTEMS KNOWLEDGE BASES FOR SOLVING VETERINARY PROBLEMS.................. 226

240



Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://www.
elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the work described has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including electronically
without the written consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://publicationethics.
org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the originality detection
service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works which
are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen in such a
way that there is no conflict of interests with respect to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will onh
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote publication
of corrections, clarifications, retractions and apologies when needed. The acceptance of a paper automatically
implies the copyright transfer to the National Academy of sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will monitor and
safeguard publishing ethics.

[TpaBuia opopmieHHs CTaThu A7 MyOIUKAIUK B )KYPHAJIE CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print)

http://reports-science.kz/index.php/en/archive

Penaxroper: M.C. Axmemosa, A. Bomanxwizwi, /[.C. Anenos, PK. Mpsabaesa
Bepctka Ha xomnbtotepe 1. /]. JKadviparosoti

ITonnucano B mevars 15.10.2021.
®dopmar 60x881/8. bymara odcernas. [leyars - pusorpad.
8,5 m.a. Tupax 300. 3axa3 4.

Hayuonanvnas akademus nayx PK
050010, Anmamut, ya. Lllegyenxo, 28, m. 272-13-19





